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 Tanah gambut selalu menjadi suatu masalah di Malaysia di mana tanah 
gambut didapati dengan banyaknya. Akhir-akhir ini, banyak kajian dilakukan untuk 
memperbaiki keadaan tanah gambut yang lembut dan membebankan di Malaysia. 
Kajian ini bertujuan untuk menganalisa kesan-kesan meletakkan pra-beban seberat 1 
kg ke atas tanah gambut yang telah distabilkan, dengan harapan untuk meningkatkan 
kekuatan kemampatan selepas tanah gambut ini distabilkan menggunakan bahan-
bahan yang murah and mudah didapati. Dengan banyak bergantung atas reaksi 
‘pozzolanic’ antara kalsium oksida and ‘fly ash’ sahaja, sasaran penulis adalah untuk 
memperbanyakkan penggunaan hasil buangan arang yang banyak terdapat di 
Sarawak. Namun begitu, berdasarkan keputusan, penggunaan kalsium oksida dan 
‘fly ash’ bersama pra-bebanan adalah tidak mencukupi and tidak efektif dalam 













 Peat soil has always been a problem in Malaysia where peat is found to be 
abundantly present. Currently, a lot of studies have been conducted to improve the 
condition of the soft and troublesome peat soil in Malaysia. Present study is to 
analyse the effect of subjecting surcharge loading of 1 kg on stabilized peat soil, in 
the prospect of increasing its compressive strength after the peat has been stabilized 
using cheap and accessible stabilizing materials. Depending highly on the pozzolanic 
reaction between calcium oxide and fly ash alone, the author aims to harness the use 
of coal - by product which is abundantly found in Sarawak. However, as the results 
have shown, the use of calcium oxide and fly ash as stabilization materials and 
subjecting surcharge load is insufficient and ineffective in improving and increasing 
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  OC - Organic content 
  Gs - Specific gravity 
  w - Moisture content (%) 
  ρs - Particle density 
  ρw - Density of water = 1000 kg/m3 
  wL - Liquid Limit (%) 
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Soil plays a huge role in human development especially in the growth of 
vegetation and human settlement. Without it, the food chain will be disrupted and 
human would have a place to establish their dwellings. Generally, soil would consist 
of sand, clay, silt and gravel which can be classified as mineral soils. For a solid 
foundation for any structure, a stable layer of bedrock is preferable. However, not all 
soil is as perfect as one could desire, in any parts of the world. Every soil strata is 
made up of different types of soil, and most are uneven and unstable, that is why a 
proper and organised soil investigation must be done, so that we can analyse and 






Figure 1: Location of Peat Soil in Sarawak 
(Source: Department of Irrigation and Drainage, Sarawak) 
 
Particularly in Malaysia, engineers deal with a soil condition that is difficult 
to manage and are abundantly available, which covers 2.5 million ha of Malaysia’s 
land and 1.7 million of it are located in Sarawak (Andriesse, 1998). This difficult soil 
is peat soil, which can be observed in Figure 1. Peat soil are mainly consists of 
organic materials, which are more than 65% vegetation i.e. dead trees, mosses, fungi 
and even dead insects and animals. This particular soil exists when the rate of 
accumulation of organic material exceeds the rate of decomposition (Ministry of 
Natural Resources and Environment, Malaysia, 2009), making it having multiple 
layers that gives rise to a lot of structural defects. 
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It is important that peat soils to be stable enough to provide support for any 
loadings of structures especially that is intended to be placed on top of the soil. Such 
stabilization method should be economically sound and can be practically feasible to 
be used in the large scale.  
 
Stabilization methods for such soil can be done through mechanical, chemical 
and physical intervention. For this project, peat soil will be subjected to stabilization 
by chemical admixture. This method will be done in a laboratory and in a small 
scale. The most popular and commonly used stabilizing material is Ordinary Portland 
cement. This material is preferable because it gives the soil extra compressive 
strength after 14 days (Hashim and Islam, 2008) and stability. The stabilized peat soil 
had a prolonged strength after curing for up to 180 days (Kalantari and Huat, 2009) 
and will be able to withstand loading and an even settlement. 
 
Although cement addition can improve the soil’s compressive strength, it 
would be expensive if this method is to be implemented on a large scale in 
construction project. In this investigation of improving peat soil, the combination of 
lime and fly ash will be used as stabilizing material.  
 
These admixtures are chosen because lime is cheap and fly ash is considered 
as waste, making it free and also abundant. Fly ash is waste of coal which is used in 
thermal plants. Such plants are available locally, in Sejingkat, Pending area. The 
combination could improve the soil’s compressive strength through their pozzolanic 
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reaction between each other as Zha et al. (2008) studied and concluded as they 
stabilized  their expansive soils, another soil improvement method that was almost as 
good as using cement and could be applicable in a large scale implementation. 
 
 
1.2 Problem Statement 
 
Peat soil poses many problems that make it impossible to work with in 
supporting structures due to its current state. Peat soil has low pH level i.e. acidic 
nature and able to retain abundant of water. Since peat soil is consisted of organic 
materials which are slowly decomposing, it will be unstable and has irregular 
settlements. This will make it difficult to determine the rate of total settlement when 
placing structures above it.  
 
For this project, the peat sample will be stabilized using cheap and 
abundantly available waste, making it eco-friendly and economical. The stabilizing 
materials used are lime and fly ash. This stabilized sample will then be subjected to 
surcharge loading and the effect of surcharge upon stabilized peat soil will be 





1.3 Objective of Study 
 
 This study on stabilizing peat soil has the following objectives: 
 To stabilize peat soil using pozzolanic materials which are cheap and 
accessible 
  To harness the use of abundant waste product like fly ash in stabilizing peat 
soil 
 To analyse the effects of subjecting stabilized peat to surcharge loading 
 
 
1.4 Scope of Study 
 
 In Kuching, peat soil is mostly found to be in Matang, Batu Kawa and Kota 
Samarahan area. For this project, peat soil is collected from Sungai Mata, Asajaya. 
However, the soil sample is collected from the depth of 0.5 m to 1.0 m from the 
ground level. This sample will be highly saturated with water and will be used for the 
project. The stabilized samples will be subjected to surcharge loading of 1 kg for a 
period up to 28 days. 
 
 
